INTRODUCTION: The aim of this study is assessing predictors to oral health behavior in Iranian students based on the health belief model.
Introduction

T
he public health problems associated with oral diseases are a serious burden on countries around the globe. [1] Despite great achievements in the oral health of populations globally, there still remain problems in many communities worldwide, particularly among underprivileged groups in both the developed and developing countries. [2] Oral health is part of the public health and essential to improve the quality of life. The World Health Organization projects intend to translate the evidence into action programs. The oral health program, therefore, gives priority to integration of oral health with general health programs at community or national levels. [1] Mechanical methods such as brushing and flossing are the easiest ways to reduce the incidence of plaque. [3] Less than twice daily tooth brushing has been one of the important identified key behaviors explaining the presence of dental caries in children. [4] Regular (daily) dental flossing is recommended for preventing oral diseases, but adherence is unsatisfactory. [5] The American Dental Association recommends cleaning between your teeth once a day. [6] Although brushing the teeth is a way to help clean the gums and teeth, the bristles of a toothbrush cannot reach all the bacteria in the mouth during this process. In addition to brushing the teeth, the South Asian Dental Association recommends the use of floss (or interdental cleaner) once a day to clean between the teeth and gum line. [7] Worldwide, 60%-90% of school children and nearly 100% of adults have dental cavities. [8] According to the Iranian Ministry of Health, most Iranian students do not pay adequate attention to their oral health, such that 76.9% of them reported that they were brushing less than twice a day. [9] The highest age at risk for oral diseases is in the age range of about 12-14 years. [10] There is still oral health problems in this target group. [11] This age is especially important as it is the age at which children, generally, leave the primary school. [12] Therefore, in many countries, it is the last age at which a reliable sample may be obtained easily through the school system. [13] Many researchers have shown that perceived oral health beliefs and attitudes influence oral health-related behaviors. [14] [15] [16] A number of studies have shown that demographic characteristics such as education and job of parents and family income effect oral health behaviors. [17] [18] [19] [20] [21] Oral and dental diseases are closely related to lifestyle, for example, low sugar intake, regular brushing, and regular dental check-ups diagnosing oral diseases may help to improve the general health. [22, 23] Educational intervention programs require understanding attitudes, beliefs, and behaviors related to oral health. [24] Therefore, in order to help understand oral health, behaviors should be based on an understanding of children's perceived beliefs. [25] Regarding the complex nature of the relationship among the attitudes, beliefs, and health behaviors, [26] the health education and promotion models have been used to explain the point. [24] Health Belief Model (HBM) is a belief-based theory of health-related behaviors that is used to predict and provide suitable dental health interventions. [25] It is one of the first theories developed exclusively for health-related behaviors. HBM relates psychological theories of decision-making (aiming to explain action in a choice situation) to an individual's decision about alternative health behaviors. [27] Since the 1950s, HBM has been one of the most widely used conceptual frameworks in health behavior research, both to explain change of health-related behaviors and as a guiding framework for interventions. Over the decades, it has been expanded, compared, and contrasted to other frameworks and used in health behavior change interventions. It is not possible to summarize all the applications of the HBM since the 1950s because so many practitioners and researchers have used it. However, the applications can be divided into three general categories: (1) behavioral research model building and instrument development, (2) primary prevention through health education regarding prevention of diseases or for specific protection against diseases, such as immunization, and (3) screening for diseases, compliance with treatment, and other secondary prevention tasks.
[27] The model assumes that various factors, such as the perceived severity of a health problem, perceived benefits, and perceived barriers preventing individuals undertaking preventive actions, affect health-related beliefs and behaviors. [28] The HBM has been used to study a variety of long-and short-term health behaviors, including weight-control behavior, [29] hearing health behaviors, [30] and self-care behaviors. [31] Definitions of HBM constructs are summarized in Table 1 . [32] The main aim of this study was finding out which constructs of HBM could predict tooth-brushing frequency, use of dental floss and 6 months check of oral health in female students in Tehran, Iran.
Materials and Methods
Study design and participants
The study was cross-sectional, which was conducted on the grade five female students (10-12 years old) of governmental schools in Tehran (Capital of Iran) in December 2016 for 2 months. To obtain samples from among the 41,110 female students (grade five) studying in this city, a two-stage random cluster sampling method was used. In the first stage, from 20 education regions in Tehran, 10 regions (1, 4, 5, 9, 10, 11, 12, 13, 16, and 17) were randomly selected. In the second stage, 416 students having the above-mentioned criteria were randomly selected from each school based on the population share and the number of schools and students of each school in each region [ Table 2 ].
The inclusion criteria were being grade five female student (aged 10-12 years), and studying in governmental schools, and the exclusion criterion was dislike to participate in the study. In each school, the selected students were asked to respond to the study questionnaire. The researcher was present while completing the questionnaire to help the students. The students were explained that if they answer honestly, this will help the researchers achieve proper information and improve knowledge.
Instruments
The data were collected by a researcher-designed questionnaire. The questionnaire had 8 items in relation to the demographic variables, 30 items on oral hygiene beliefs (HBM constructs) based on the dichotomy scale, and 3 items related to oral health behaviors. The items were related to perceived susceptibility with four questions (0-4), perceived severity with five questions (0-5), perceived benefits with four questions (0-4), perceived barriers with seven questions (0-7), cues to action with six questions (0-6), and self-efficacy with four questions (0-4). The performance measurement was conducted based on the three questions: brushing behavior frequency (brushing less than twice a day = 0, brushing twice a day or more = 1), use of dental floss daily (dental floss once a week or less than once a day = 0, dental floss once a day or more = 1), and reasons for visiting dentist (decay/pain/break = 0, six months check = 1). The items were derived from previous studies on the topic. [3, 15, 16, 33, 34] The content validity was performed through expert panel of fourteen specialists; four health education experts, five school health teachers, and five dentists who have worked on administered oral health in the Ministry of Health. The mean content validity ratio and content validity index were calculated as 0.66 and 0.83, respectively. The construct validity was assessed by performing explanatory factor analysis, and its reliability was evaluated by assessing internal consistency. The root mean square of residuals was 0.04, Tucker-Lewis Index of factoring reliability was equal to 0.918, and root mean square error of approximation index was 0.035 with 90% CIs of 0.026-0.038, indicating acceptable fit indices in EFA. In this study, Cronbach's alpha reliability coefficients for various construct scales ranged from 0.72 to 0.80, indicates an acceptable internal consistency (the detailed results are not shown but are available from the main investigator).
Procedures and ethical considerations
The Medical Ethics Committee of Tarbiat Modares University confirmed this study (IR. TMU. REC.1394.242). In addition, the Health and Education's Ministry confirmed the study in Iran under the number 316/2880 in Date October 11, 2017.
Data analysis
The SPSS software ver. 22 (SPSS Inc., IBM, and Chicago, IL, USA) was used to analyze the data. Descriptive statistics and Chi-square were used to explore the data. Simple logistic regression and multiple logistic regression were performed to evaluate the association of 
Results
Totally, 416 grade five female students (aged 10-12 years) took part in the study. The mean age of the subjects was 10.88 ± 0.626 years. The demographic variables of the study population are shown in Table 1 . About 44.7% of the students (n = 186) reported that they were brushing less than twice a day, and 323 students (77.6%) reported that they were using dental floss once a week or less than once a day. The main reasons for visiting the dentist was decay/pain/break (76.9%). While 230 students (55.3%) reported that they were brushing at least twice a day, 93 students (22.4%) reported that they were using dental floss at least once a day, and 23.1% reported checking their teeth every 6 months.
First stage
The recognition of effective demographic variables on oral health behaviors using Chi-square statistics. The related data are shown in Tables 3-5 . Based on the results given in Table 3 , the education of mothers (P = 0.02) and family income (P = 0.03) had significant relationship with the students' brushing behavior. The children's use of dental floss was significantly related to mother's job (P = 0.01) and family income (P = 0.02) [ Table 4 ]. As shown in Table 5 , parents' education (father's education level, P = 0.001 and mother's education level, P = 0.000) and family income (P = 0.04) were the significant factors for the children's 6 months check of oral hygiene behavior.
Second stage
Using a logistic model for testing, the effect of six structures of HBM and demographic variables having a significant relationship with oral health behaviors. Tables 6-8 show the data used in the model. In order to find out the relationship between oral health behavior (brushing twice a day or more, use of dental floss once a day or more, and visit a dentist every 6 months) and independent variables, simple and multiple logistic regression analyses were carried out with six structures of HBM and demographic variables that were significant according to Tables 3-5 . Mother's education (P = 0.040), family income (P = 0.026), and self-efficacy (P = 0.001) predicted the students' behavior of teeth brushing twice a day or more when they were separately entered into the model [ Table 6 ]. However, after adjustment, only perceived self-efficacy (P = 0.012) remained significant [ Table 6 ], so that one unit increase in perceived self-efficacy increased the possibility of teeth brushing at least twice a day by The results showed that the students' use of dental floss was significantly related to mother's job (P = 0.015), family income (P = 0.030), perceived benefits (P = 0.024), and perceived self-efficacy (P = 0.001) when they were separately entered into the model [ Table 7 ]. Nevertheless, after adjustment, mother's job (P = 0.025) and self-efficacy (P = 0.007) were found to be significantly related to the use of dental floss once a day or more. The increase of perceived self-efficacy by one unit, the possibility of using dental floss at least once a day will increase by 1.61 times (OR = 1.61, 95% CI = 1.14-2.27, P = 0.007). In addition, in employed mothers comparing to housewife mothers' the possibility of their children's use of dental floss at least once a day is about two times higher (OR = 1.83, 95% CI = 1.07-3.10, P = 0.025) [ Table 7 ].
Logistic model results showed that the behavior of visiting the dentist every 6 months was significantly related to mother's education (P = 0.000), father's education (0.002), cues to action (P = 0.023), and perceived benefits (P = 0.006), when simple logistics model was performed. After adjustment, the logistic model showed that mother's education (P = 0.004) and perceived benefits (P = 0.011) had a significant effect on visiting the dentist every 6 months [ Table 8 ]. Despite the impact of mother's education on visiting the dentist every 6 months, in the mothers who had the education of secondary school/high school/diploma comparing to higher than diploma mothers, the possibility of their children's (6 months check by dentist) was about 0.35 times lower (OR = 0.35, 95% CI = 0.189-0.65, P = 0.001). As shown in Table 8 , one unit increase in the perceived benefits increased the possibility of visiting the dentist every 6 months by 1.78 times (OR = 1.78, 95% CI = 1.14-2.77). The findings showed that this construct had a strong power in predicting the students' 6 months check behavior.
Discussion
The current survey was designed to investigate the predictors of oral health behavior among female students within the framework of HBM.
The findings showed that parents' educational level, family income, and mothers' job had significant relationship with the oral health behaviors such as regular brushing, flossing, and 6 months check. In line with these findings, other studies have reported a significant relationship between the education level of parents, family income, mothers' job, and oral health behavior in students. [35] [36] [37] Hence, unemployed (homemaker) mothers and parents with low education need to be in the priority group in the oral health educational programs for students. Based on the results of this study, perceived self-efficacy was the most important factor in predicting tooth brushing in young adolescents. We realized that one unit increase in perceived self-efficacy increased the possibility of brushing twice a day or more by about 1.34 times. In addition, it was revealed show that one unit increase in perceived self-efficacy increased the possibility of desirable behavior of using dental floss (at least once a day) by more than 1.5 times. While in employed mothers comparing to homemaker mothers, the possibility of their children's use of dental floss at least once a day was about two times higher. Self-efficacy is the belief in one's capabilities to organize and execute the sources of action required to manage prospective situations. [27] In general, it can be said that self-efficacy is the only structure of HBM in predicting the brushing behavior and use of dental floss. Accordingly, it seems that students with high level of self-efficacy have high performance, brushing behavior, and use of dental floss higher. Although mother's job enhances this behavior (use of dental floss), according to the data, the study carried out by Rahmati et al. showed that self-efficacy had the highest percent of total variance observed in dental health behaviors. [14] Burglar et al., in a study on the role of self-efficacy in dental patients' brushing and use of dental floss, found that, self-efficacy significantly predicted both of the oral hygiene behaviors also. [3] While some studies do not support that perceived self-efficacy could predict a behavior change. For example, the study by Kasmaee et al. indicated that perceived objective severity and feeling less perceived psychological barriers were the significant predicting factors for brushing twice a day, [15] maybe because of the age range of the participants who were in adolescence age. Bandore describes perceived self-efficacy perceptions as "a key factor in a generative system of human competence." These perceptions are "concerned not with the number of skills you have, but with what you believe you can do with what you have under a variety of circumstances." [38] Adolescents' beliefs about their capabilities to produce results by their actions are an influential personal resource as they negotiate their lives through the life cycle. Self-efficacy is a key belief underlying adolescents' motivation to act intentionally. Changing health-related behaviors requires two separate processes that involve motivation and volition, respectively. First, an intention to change is developed in part on the basis of self-beliefs. Second, the change must be planned, initiated, and maintained, and relapses must be managed. Self-efficacy plays a critical role in these processes. Perceived self-efficacy is the only predictor that seems to be equally important in the above two phases for adolescents. [39] In this study, the main reasons of 76.9% of the students for visiting the dentist were decay/pain/break. This finding confirms the findings of Kasmaee et al. that 77% of the students claimed the main reasons for visiting the dentist as decay/pain/break. [15] On the other side, the results show that in addition to mother's education, another most important structure of HBM in predicting the behavior of visiting the dentist every 6 months was perceived benefits, such that, one unit increase in perceived benefits increased the possibility of desirable behavior (6 months check) by about two times. Maternal education had a lesser impact on the probability of going to the dentist by students (6 months check) (in mothers with secondary school/high school/diploma education comparing to higher diploma mothers, the possibility of their children's 6 months check by dentist was about 0.35 times lower). Our findings showed that this construct had a strong power in predicting visiting to dentist. Perceived benefits refer to belief in the advantages of the methods suggested for reducing the risk or seriousness of the disease or harmful state resulting from a particular behavior. In facilitating the construct of perceived benefits, health educators need to specify the exact action to be taken and specify the advantages or benefits that would result from that course of action. [27] Interestingly, we found that family income had not important role in predicting 6 months check by dentist. Likely Iran's Ministry of Education by coordination with the Ministry of Health has implemented programs to improve students' oral health, including free admission by a dentist in school; this can be a reason for not predicting the income of the family. However, for the first time, we found that perceived benefits can be predict the behavior of visiting the dentist every 6 months. This suggests that adolescents who acquire more perceived benefits and regularly visit a dentist are more sensitive to, or are aware of their own oral health, and that regular checkups can help to improve oral health. All participants in this study were female students in Tehran (Capital of Iran), so caution in interpretation is needed in generalizing the findings to male students or even other populations. Further studies with similar age groups are necessary for confirming the findings. Self-reporting is another limitation to generalize the findings.
Conclusion
The present study revealed that, Iranian adolescents represent behavior that results in poor oral health, primarily due to infrequent brushing and flossing and type of visit to a dentist. Health educators should put emphasis on the important role of self-efficacy and perceived benefits in the framework of oral health educational interventions.
